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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an SOI wafer with improved film thickness uniformity 
of an SOI layer. 

SOLUTION: Out of a bonded wafer to form an SOI layer on and a base wafer as a supporting 
substrate, at least the bonded wafer is formed with an oxide film. Then, hydrogen ions or 
noble gas ions are implanted into the bond wafer through the oxide film to form a fine babble 
layer (sealed layer) in the bond wafer. After that, the bond wafer is airtightly adhered at the ion 
implanted face to the base wafer. Then, the combined wafer is heat-treated and the bonded 
wafer is separated into a thin film with the fine babble layer as a cleaved face to manufacture 
an SOI wafer. The thickness of the oxide film formed on the bonded wafer is so set that the 
variation in thickness of the oxide film formed on the bonded wafer may be smaller than the 
variation in ion implantation depth. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The inside of the base wafer used as the bond wafer which forms a SOI layer, and a support 
substrate, Form an oxide film in a bond wafer at least, and a hydrogen ion or rare gas ion is poured in 
through this oxide film. After making a minute air-bubbles layer (enclosure layer) form in the interior of 
a bond wafer, the field of this direction that carried out the ion implantation is stuck with said base 
wafer. It is the manufacture approach of a SOI wafer of adding the postheat treatment and separating a 
bond wafer in the shape of a thin film by making a minute air-bubbles layer into a cleavage plane. The 
manufacture approach of the SOI wafer characterized by making it the variation in the thickness of the 
oxide film formed in said bond wafer become smaller than the variation in the impregnation depth by 
said ion implantation. 

[Claim 2] The inside of the base wafer used as the bond wafer which forms a SOI layer, and a support 
substrate, Form an oxide film in a bond wafer at least, and a hydrogen ion or rare gas ion is poured in 
through this oxide film. After making a minute air-bubbles layer (enclosure layer) form in the interior of 
a bond wafer, the field of this direction that carried out the ion implantation is stuck with said base 
wafer. It is the manufacture approach of a SOI wafer of adding the postheat treatment and separating a 
bond wafer in the shape of a thin film by making a minute air-bubbles layer into a cleavage plane. The 
manufacture approach of the SOI wafer characterized by setting up the thickness of the oxide film 
formed in said bond wafer so that the variation in the thickness of the oxide film formed in said bond 
wafer may become smaller than the variation in the impregnation depth by said ion implantation: 
[Claim 3] The thickness of the oxide film which forms an oxide film in said bond wafer and the base 
wafer to stick beforehand, and is formed in this base wafer is the manufacture approach of the SOI wafer 
according to claim 1 or 2 characterized by forming the embedding oxide film of the thickness considered 
as the request of a SOI wafer together with the oxide film made to form in a bond wafer. 
[Claim 4] The manufacture approach of a SOI wafer given in any 1 term of claim 1 characterized by 
setting to 10-100nm thickness of the oxide film formed in said bond wafer thru/or claim 3. 
[Claim 5] The SOI wafer manufactured by claim 1 thru/or the manufacture approach according to claim 
4. 

[Claim 6] The lamination SOI wafer which has a lamination side on the inside of an embedding oxide 
film, or the boundary of an embedding oxide film and a base wafer, and is characterized by the thickness 
homogeneity of a SOI layer being ** 1 .5nm or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the SOI wafer excellent in the manufacture approach of 
a SOI wafer excellent in the thickness homogeneity of an activity SOI layer, and the thickness 
homogeneity of an activity SOI layer about the SOI (Silicon Onlnsulator) structure wafer obtained by 
the approach (called the smart cutting method) of combining and separating the wafer which carried out 
the ion implantation, and manufacturing a SOI wafer. 
[0002] 

[Description of the Prior Art] Recently, the approach (it may be henceforth called an ion-implantation 
separation method) of combining and separating the wafer which carried out the ion implantation as the 
manufacture approach of a SOI wafer, and manufacturing a SOI wafer newly attracts attention. This 
approach For example, the inside of two silicon wafers of the base wafer 1 which serves as the bond 
wafer 2 which forms a SOI layer, and a support substrate as shown in drawing 3 (a) - (h) ( drawin g 3 
(a)), While forming an oxide film at least in one side ( drawing 3 (b)), a hydrogen ion or rare gas ion is 
poured into the bond wafer 2. After making the minute air-bubbles layer (enclosure layer) 4 form in the 
interior of this bond wafer ( drawing 3 (c)), The field of the direction which poured in this ion is stuck 
with the base wafer 1 through an oxide film ( drawing 3 (d)). Add the postheat treatment and the bond 
wafer 2 is separated in the shape of a thin film by making a minute air-bubbles layer into a cleavage 
plane (surface of separation) ( drawin g 3 (e)). It is the technique (refer to JP,5-21 1 128,A) which 
furthermore adds heat treatment, joins together firmly ( drawing 3 (f)), gives mirror polishing ( drawing 
3 (g)), and is used as a SOI wafer ( drawing 3 (h)). 

[0003] A which forms an oxide film in pan-head-sault EHA 1 as an approach of manufacturing a SOI 
wafer by the above-mentioned approach, by in which an oxide film is formed among a bond wafer and a 
base wafer as shown in drawing 3 (A) - B which forms an oxide film in the bond wafer 2 as indicated to 
be law to drawing 3 (B) ~ B which forms the oxide film in the bond wafer beforehand although divided 
roughly into law - law is in use. 

[0004] It is because the variation in the impregnation depth of ion will become large by channeling 
effect, consequently the thickness homogeneity of a SOI layer will fall, if the oxide film is not formed in 
the bond wafer with which one pours in ion as the reason. Here, channeling effect means the 
phenomenon in which ion passes through the clearance between crystal atoms meanderingly if incidence 
of the ion is carried out to the crystallographic axis of the crystalline matter at parallel, and the variation 
in the impregnation depth of ion becomes large compared with incidence [ parallel ]. In the case of a 
silicon wafer, since that front face is processed on specific bearings (for example, <100> etc.), it is 
desirable by being easy to generate this phenomenon and forming an oxide film to stop this channeling 
effect. 

[0005] Another reason for forming an oxide film in a bond wafer is that the impurity (metal 
contamination by boron and the ion implantation in an ambient atmosphere) incorporated by the joint 
interface can control being spread in a barrier layer (SOI layer), and can prevent degradation of the 
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crystallinity of a SOI layer, or an electrical property if the oxide film is beforehand formed in the bond 

wafer. 

[0006] 

[Problem(s) to be Solved by the Invention] By the way, the variation in the ion-implantation depth in the 
case of performing an ion-implantation separation method (standard deviation) can obtain variation 
sigma=0.4nm, if the above-mentioned channeling effect does not occur. That is, it is 3sigma=1.2nm, and 
since almost all ion will be poured into a target impregnation depth of less than ** 1 .2nm, according to 
the ion-implantation separation method, the super-thin film SOI wafer which has the outstanding 
thickness homogeneity of **1 .5nm or less of target thickness of a SOI layer should be obtained. 
[0007] However, if an oxide film is formed in the bond wafer which pours in ion for the above- 
mentioned reason, the oxide film formed and the ion poured in into silicon through this oxide film since 
it has variation in that thickness will receive effect in that impregnation depth. 
[0008] For example, if this oxide film is formed using the oxidization conditions in the usual mass 
production level when 400nm is required as thickness of the embedding oxide film of a SOI wafer, the 
variation in oxide film thickness (standard deviation) will be acquired only about sigma=2.0nm. 
Moreover, even if productivity is disregarded and it controls oxidation conditions strictly, sigma=1.0nm 
order is a limitation. Therefore, as thickness homogeneity of the SOI layer of the SOI wafer which 
formed the oxide film in the bond wafer conventionally, and was manufactured, about **3nm of target 
thickness was a limitation. 

[0009] It was made in view of such a trouble, the variation in the thickness of the oxide film of the bond 
wafer in a SOI wafer suppresses the effect which it has on the thickness homogeneity of a SOI layer to 
the minimum, and this invention aims at offering the manufacture approach of a SOI wafer that the 
thickness homogeneity of a SOI layer has been improved remarkably, and a SOI wafer. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
indicated to claim 1 of this invention The inside of the base wafer used as the bond wafer which forms a 
SOI layer, and a support substrate, Form an oxide film in a bond wafer at least, and a hydrogen ion or 
rare gas ion is poured in through this oxide film. After making a minute air-bubbles layer (enclosure 
layer) form in the interior of a bond wafer, the field of this direction that carried out the ion implantation 
is stuck with said base wafer. It is the manufacture approach of a SOI wafer of adding the postheat 
treatment and separating a bond wafer in the shape of a thin film by making a minute air-bubbles layer 
into a cleavage plane (surface of separation). It is the manufacture approach of the SOI wafer 
characterized by making it the variation in the thickness of the oxide film formed in said bond wafer 
become smaller than the variation in the impregnation depth by said ion implantation. 
[001 1] Thus, in the manufacture approach of the SOI wafer which forms an oxide film in a bond wafer 
beforehand, if it is made for the variation in the thickness of the oxide film formed in a bond wafer to 
become smaller than the variation in the ion-implantation depth, the effect which the variation in the 
thickness of an oxide film has on the thickness homogeneity of a SOI layer can be suppressed to the 
minimum, and the SOI wafer with which the thickness homogeneity of a SOI layer has been improved 
can be manufactured. In addition, variation here shows the thing of standard deviation. 
[0012] In order to solve the above-mentioned technical problem, invention indicated to claim 2 of this 
invention The inside of the base wafer used as the bond wafer which forms a SOI layer, and a support 
substrate, Form an oxide film in a bond wafer at least, and a hydrogen ion or rare gas ion is poured in 
through this oxide film. After making a minute air-bubbles layer (enclosure layer) form in the interior of 
a bond wafer, the field of this direction that carried out the ion implantation is stuck with said base 
wafer. It is the manufacture approach of a SOI wafer of adding the postheat treatment and separating a 
bond wafer in the shape of a thin film by making a minute air-bubbles layer into a cleavage plane 
(surface of separation). It is the manufacture approach of the SOI wafer characterized by setting up the 
thickness of the oxide film formed in said bond wafer so that the variation in the thickness of the oxide 
film formed in said bond wafer may become smaller than the variation in the impregnation depth by said 
ion implantation. 
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[0013] Thus, it sets to the manufacture approach of the SOI wafer which forms an oxide film in a bond 
wafer beforehand. So that the variation in the thickness of the oxide film formed in a bond wafer may 
become smaller than the variation in the ion-implantation depth If the thickness of the oxide film formed 
in a bond wafer is set up, the variation in the thickness of an oxide film can suppress the effect which it 
has on the variation in the ion-implantation depth to the minimum, and the SOI wafer with which the 
thickness homogeneity of a SOI layer has been improved can be manufactured. 

[0014] In this case, as shown in claim 3, as for the thickness of the oxide film which forms an oxide film 
in a bond wafer and the base wafer to stick beforehand, and is formed in this base wafer, it is desirable 
to form the embedding oxide film of the thickness considered as the request of a SOI wafer together 
with the oxide film made to form in a bond wafer. 

[0015] Thus, the thickness of the oxide film which forms the oxide film also in the base wafer 
beforehand, and was formed in the base wafer, and the thickness of the oxide film formed in the bond 
wafer are doubled. If the embedding oxide film of the thickness considered as the request of a SOI wafer 
is formed The embedding oxide film of the thickness easily considered as a request can be obtained, and 
the effect which the variation in the oxide film thickness of a bond wafer has on the thickness 
homogeneity of a SOI layer so that oxide film thickness may not run short can be suppressed to the 
minimum. 

[0016] In this case, as indicated to claim 4, it is desirable to set to 10-100nm thickness of the oxide film 
formed in said bond wafer. 

[0017] This is because it is desirable to set to lOOnm or less oxide film thickness formed in a bond wafer 
in order to make variation in oxide film thickness smaller than the variation in the ion-implantation 
depth with the equipment used on current mass production level, although the variation in oxide film 
thickness and the variation of the ion-implantation depth change with the impregnation conditions of the 
equipment and the ion to be used, and oxidization conditions at the time of oxide film formation. 
Moreover, since at least lOnm thickness is needed by the oxide film in order to prevent the above- 
mentioned channeling effect, as for oxidation thickness, it is desirable that it is lOnm or more. 
[0018] And as indicated to claim 5, even if the SOI wafer manufactured by claim 1 thru/or the 
manufacture approach according to claim 4 has the thick thickness of an embedding oxide film, it is a 
SOI wafer with the high thickness homogeneity of a SOI layer. 

[0019] Moreover, as indicated to claim 6, it has a lamination side on the inside of an embedding oxide 
film, or the boundary of an embedding oxide film and a base wafer. The lamination SOI wafer 
characterized by the thickness homogeneity of a SOI layer being **1.5nm or less In the SOI wafer 
which stuck two wafers and was manufactured by the ion-implantation separation method, since the 
thickness homogeneity of a SOI layer has the high thickness homogeneity of ** 1 .5nm or less, while 
being able to improve the device property produced, the degree of freedom on a device design also 
spreads. 

[0020] Hereafter, although this invention is explained further in full detail, this invention is not limited 
to these. If it is going to obtain the embedding oxide film of thickness required for a SOI wafer in 
manufacturing a SOI wafer, on the oxidization conditions in the usual mass production level, the 
variation in the thickness of the oxide film formed in a wafer will become very big compared with the 
variation in the ion-implantation depth, and will have big effect on the thickness homogeneity of a SOI 
layer. 

[0021] Usually, the variation in oxide film thickness becomes so large that oxide film thickness is large. 
Then, it hit on an idea of the artificer of this invention making thin thickness of the oxide film formed in 
a bond wafer so that the variation in oxide film thickness may become small rather than the variation in 
the impregnation depth by the ion implantation, and forming the remainder of embedding oxide film 
thickness required for a SOI wafer in a base wafer side, setting the oxide film of a bond wafer and a base 
wafer, and obtaining the embedding oxide film of desired thickness. 

[0022] For example, what is necessary is for the variation in the impregnation depth of the ion 
implantation equipment currently used for SOI wafer manufacture to be 0.4nm, and just to choose oxide 
film thickness lOOnm or less as oxide film thickness formed in a bond wafer, when the boundary of 
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oxide film thickness where the variation in the thickness of the oxide film formed in a bond wafer 
becomes 0.4nm or less is 1 OOnm. In this case, what is necessary is to set bond wafer oxide-film 
thickness to 40nm temporarily, and to pour in ion, after forming 40nm in a bond wafer, and just to 
combine both wafers, after forming the remaining 360nm in a base wafer supposing the thickness of an 
embedding oxide film required as a SOI wafer is 400nm. 

[0023] In this invention, the relation between the variation in oxide film thickness and the variation of 
the ion-implantation depth becomes important. Then, the artificer of this invention investigated about 
the variation in oxide film thickness, and the variation of the ion-implantation depth. 
[0024] According to the oxidation conditions of the usual mass production level, the variation in the 
thickness of an oxide film formed the oxide film of some kinds of thickness in the wafer actually, and 
asked for standard deviation from the field interior division cloth of thickness, respectively. 
Consequently, the relation of the variation of oxide film thickness and oxide film thickness as shown in 
the line (a) of dr awin g 2 was able to be obtained. 

[0025] In order for the equipment usually used to perform an ion implantation and to avoid a channeling 
phenomenon, after the variation in the ion-implantation depth leaned the impregnation angle to the 
wafer which does not have an oxide film in order to eliminate the effect of an oxide film several times 
and carried out the ion implantation to it, it combined with the wafer in_which the oxide film was 
formed, and it carried out exfoliation heat treatment at about 500 degrees C, manufactured a SOI wafer, 
and asked for it by measuring the field interior-division cloth of the thickness of the SOI layer. And by 
pouring in ion with different impregnation energy, two or more SOI wafers were able to be 
manufactured, same measurement was able to be performed, and the ion-implantation depth as shown in 
the line (b) of drawing 2 , and the relation of the variation were able to be obtained. 
[0026] When the situation of change of the variation in such oxide film thickness and the variation of 
the ion-implantation depth is compared in drawing 2 , the line (a) of drawing 2 shown in the plot of a 
black dot shows that the variation in oxide film thickness increases in proportion to the oxide film 
thickness formed in a wafer. On the other hand, the variation in the ion-implantation depth does not 
change so much, even if the ion-implantation depth becomes deep, but the line (b) of drawing 2 shown 
in the plot of a white round head shows that it is the value of about 0.4-0.6nm. 
[0027] From these relation, the suitable oxide-film thickness which should be formed in a bond wafer 
can be determined. That is, although the relation of drawing 2 shows the relation in equipment and the 
conditions of being used on the present mass production level, in order to make variation in oxide film 
thickness smaller than the variation in the ion-implantation depth, the thickness of the oxide film formed 
in a bond wafer is understood that lOOnm or less is suitable. 

[0028] Although the variation in oxide film thickness becomes a small thing and the effect which the 
variation in oxide film thickness has on the ion-implantation depth becomes a small thing the more the 
more the thickness of the oxide film of a bond wafer becomes thin For generating prevention of the 
channeling effect which is one of the reasons which prepares an oxide film in a bond wafer, since at 
least lOnm oxide film thickness is needed, when manufacturing a SOI wafer actually, the oxide film 
thickness formed in a bond wafer has desirable 10-1 OOnm. 

[0029] In this case, as well as the above even if the variation in the thickness of an oxide film and the 
variation of the ion-implantation depth change by the difference among the conditions of ion 
implantation equipment, or oxide film formation conditions and others, to search for the variation in 
both and what is necessary is just made to make variation in the thickness of an oxide film smaller than 
the variation in the ion-implantation depth. 
[0030] 

[Embodiment of the Invention] Although the gestalt of operation of this invention is explained hereafter, 
referring to a drawing, this invention is not limited to these. Here, drawing 1 is flow drawing showing an 
example of the production process of the SOI wafer by the approach of manufacturing the SOI wafer of 
this invention. 

[0031] First, in the ion-implantation separation method of drawing 1 , at a process (a), two mirror plane 
wafers are prepared and the bond wafer 2 used as the base wafer 1 used as the pedestal suitable for the 
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specification of a device and the SOI layer 8 is prepared. 

[0032] Next, at a process (b), the bond wafer 2 of them is oxidized thermally, and the oxide film 3 with a 
thickness of 10-100nm is formed in the front face. As mentioned above, if this oxide film thickness is 
the value of this range, it can be made smaller than the variation in the ion-implantation depth, and it 
will become possible to equalize the thickness of the SOI layer 8 behind. 

[0033] On the other hand, at a process (c), the thickness of the oxide film 5 which oxidizes the base 
wafer 1 thermally, forms an oxide film 5 in that front face, and is formed in this base wafer forms the 
embedding oxide film 9 of the thickness considered as the request of a SOI wafer together with the 
oxide film 3 made to form in a bond wafer. In this case, if the thickness considered as the request of the 
embedding oxide film of a SOI wafer is obtained only by the thickness of the oxide film 3 formed in the 
bond wafer, it is not necessary to form an oxide film in a base wafer, and this process (c) will be 
skipped. 

[0034] Inject a hydrogen ion or rare gas ion into a front face to one side of the bond wafer 2 in which the 
oxide film was formed, the minute air-bubbles layer (enclosure layer) 4 parallel to a front face is made 
to form in it in the average penetration depth of ion at a process (d), and this penetration temperature has 
desirable 25-450 degrees C. 

[0035] A process (e) is a process which piles up and sticks the base wafer 1 to the ion-implantation side 

of the bond wafer 2 which poured in a hydrogen ion or rare gas ion through an oxide film 3 or an oxide 

film 3, and an oxide film 5, and wafers paste it up by contacting the front faces of two wafers under the 

pure ambient atmosphere of ordinary temperature, without using adhesives etc. 

[0036] Next, a process (f) is an exfoliation heat treatment process divided into the exfoliation wafer 6 

and the SOI wafer 7 (SOI layer 8+ embedding oxide film 9+ base wafer 1) by exfoliating bordering on 

the enclosure layer 4, for example, if heat treatment is added at the temperature of about 500 degrees C 

or more under an inert gas ambient atmosphere, it will be divided into the exfoliation wafer 6 and the 

SOI wafer 7 by the rearrangement of a crystal, and condensation of air bubbles. 

[0037] And at a process (g), in the bonding strength of the wafers stuck by the adhesion process and 

exfoliation heat treatment process of said process (e) and (f), since it is weak for using it at a device 

process as it is, as heat-of-linkage processing, hot heat treatment is performed to the SOI wafer 7, and let 

bond strength be sufficient thing. It is desirable to perform this heat treatment in 2 hours from 30 

minutes at 1050 degrees C - 1200 degrees C for example, under an inert gas ambient atmosphere. In 

addition, exfoliation heat treatment of a process (f) and heat-of-linkage processing of a process (g) may 

be performed continuously, and exfoliation heat treatment of a process (f) and heat-of-linkage 

processing of a process (g) may be performed as that as which it serves simultaneously. 

[0038] Next, a process (h) is a process of very little mirror polishing of the polish cost called a touch 

polish, and is a process which removes clearance and surface roughness of the crystal defect layer which 

exists in the cleavage plane (surface of separation) which is a front face of the SOI layer 8. 

[0039] The SOI wafer 7 of the high quality which has the embedding oxide film 9 of desired thickness, 

and has the high SOI layer 8 of thickness homogeneity can be manufactured through the above process 

(process (i)). 

[0040] 

[Example] Although the example and the example of a comparison of this invention are given and being 
explained concretely hereafter, this invention is not limited to these. 

(Example 1) The conductivity type prepared two silicon mirror plane wafers 20ohm and cm, and whose 
diameters resistivity is 150mm with p mold. Drawing 1 (a) According to - (f), the bond wafer was 
exfoliated and the SOI wafer was obtained. The main conditions are as follows. 

1) oxide film thickness [ of a base wafer ]: ~ oxide film thickness [ of 350nm2 bond wafer ]: « variation 
[ in the oxide film thickness of 50nm3 bond wafer ]: - sigma=0.25nm4 ion-implantation condition: - 
H+ Ion and impregnation energy 80keV impregnation dosage 8xl016-/cm25 ion-implantation depth: - 
700nm (SOI layer membrane thickness + bond wafer oxide film thickness) 

6) Variation in the ion-implantation depth : sigma=0.4nm[0041] In this example 1, the variation in the 
oxide film thickness of a bond wafer is sigma=0.25nm and a small thing compared with variation 
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sigma=0.4nm of the ion-implantation depth. In addition, thousands of oxide film thickness of a bond 
wafer measured the inside of a field in 2mm pitch by reflective spectroscopy. And embedding oxide- 
film thickness set up conditions so that it might be set to 400nm. N2 after setting two wafers according 
to the above-mentioned conditions ( drawin g 1 (e)) Exfoliation heat treatment for 500 degree-Cx 30 
minutes ( drawing 1 (f)) was performed under the gas ambient atmosphere. 

[0042] The variation in the thickness of the SOI layer of the SOI wafer after this exfoliation process was 
measured, and thickness homogeneity was searched for. Thickness measurement was performed by 
reflective spectroscopy and measured the inside of the field of a SOI wafer thousands of points in 2mm 
pitch. 

[0043] the result of measurement — the measured value of Variation sigma — sigma=0.47nm — it is — 
3sigma=l .41nm - SOI layer membrane thickness - about 650 ~ it is nm** 1.41nm and the thickness 
homogeneity of a SOI layer became what was markedly alike and improved compared with **3nm of 
target thickness of the conventional SOI wafer. 

[0044] (Example 2) The conductivity type prepared two silicon mirror plane wafers 20ohm and cm, and 
whose diameters resistivity is 150mm with p mold. Drawing 1 (a) According to - (f), the bond wafer was 
exfoliated and the SOI wafer was obtained. The main conditions are as follows. 

1) oxide film thickness [ of a base wafer ]: — oxide film thickness [ of 360nm2 bond wafer ]: — variation 
[ in the oxide film thickness of 40nm3 bond wafer ]: — sigma=0.20nm4 ion-implantation condition: — 
H+ Ion and impregnation energy 39keV impregnation dosage 8xl016-/cm25 ion-implantation depth: - 
340nm (SOI layer membrane thickness + bond wafer oxide film thickness) 

6) Variation in the ion-implantation depth : sigma=0.4nm[0045] In this example 2, the variation in the 
oxide film thickness of a bond wafer is sigma=0.20nm and a small thing compared with variation 
sigma=0.4nm of the ion-implantation depth. Oxide-film thickness measurement of a bond wafer was 
performed like the example 1 . And embedding oxide-film thickness set up conditions so that it might be 
set to 400nm. N2 after setting two wafers according to the above-mentioned conditions ( drawing 1 (e)) 
Exfoliation heat treatment for 500 degree-Cx 30 minutes ( drawing 1 (f)) was performed under the gas 
ambient atmosphere. 

[0046] The variation in the SOI layer membrane thickness of the SOI wafer after this exfoliation process 
was measured like the example 1 . the result of measurement ~ the measured value of Variation sigma — 
sigma=0.45nm — it is 3sigma=1.35nm — SOI layer membrane thickness — about 300 — it is 
nm** 1 .35nm and the thickness homogeneity of a SOI layer became what was markedly alike and 
improved compared with **3nm of target thickness of the conventional SOI wafer. 
[0047] (Example 3) The conductivity type prepared two silicon mirror plane wafers 20ohm and cm, and 
whose diameters resistivity is 150mm with p mold. Drawing 1 (a) According to - (f) (however, (c) is 
removed), the bond wafer was exfoliated and the SOI wafer was obtained. The main conditions are as 
follows. 

1) oxide film thickness [ of a base wafer ]: — oxide film thickness [ of oxide-film-less 2 bond wafer ]: — 
variation [ in the oxide film thickness of 50nm3 bond wafer ]: - sigma=0.25nm4 ion-implantation 
condition: - H+ Ion and impregnation energy 20keV impregnation dosage 8xl016-/cm25 ion- 
implantation depth: - 1 80nm (SOI layer membrane thickness + bond wafer oxide film thickness) 
6) Variation in the ion-implantation depth : sigma=0.4nm[0048] In this example 3, the variation in the 
oxide film thickness of a bond wafer is sigma=0.25nm and a small thing compared with variation 
sigma=0.4nm of the ion-implantation depth. And since embedding oxide film thickness set up 
conditions so that it might be set to 50nm, it did not form an oxide film in the base wafer. Oxide-film 
thickness measurement was performed like the example 1 . N2 after setting two wafers according to the 
above-mentioned conditions ( drawing 1 (e)) Exfoliation heat treatment for 500 degree-Cx 30 minutes 
( drawing 1 (f)) was performed under the gas ambient atmosphere. 

[0049] The variation in the SOI layer membrane thickness of the SOI wafer after this exfoliation process 
was measured like the example 1 . the result of measurement — the measured value of Variation sigma — 
sigma=0.47nm - it is - 3sigma=l .41nm - SOI layer membrane thickness ~ about 130 — it is 
nm** 1 .41nm and the thickness homogeneity of a SOI layer became what was markedly alike and 
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improved compared with **3nm of target thickness of the conventional SOI wafer. 
[0050] (Example of a comparison) The conductivity type prepared two silicon mirror plane wafers 
20ohm and cm, and whose diameters resistivity is 150mm with p mold. According to drawing 3 (B) 
which is the conventional manufacture approach, the bond wafer was exfoliated and the SOI wafer was 
obtained. The main conditions are as follows. 

1) oxide film thickness [ of a base wafer ]: — oxide film thickness [ of oxide-film-less 2 bond wafer ]: — 
variation [ in the oxide film thickness of 400nm3 bond wafer ]: - sigma=2.0nm4 ion-implantation 
condition: - H+ Ion and impregnation energy 80keV impregnation dosage 8xl016-/cm25 ion- 
implantation depth: - 700nm (SOI layer membrane thickness + bond wafer oxide film thickness) 
6) Variation in the ion-implantation depth : sigma=0.4nm[0051] In this example of a comparison, the 
variation in the oxide film thickness of a bond wafer is sigma=2.0nm and a big thing compared with 
variation sigma=0.4nm of the ion-implantation depth. And it is made for embedding oxide film 
thickness to be set to 400nm, it formed [ no ] oxide films in the bond wafer, and formed the oxide film 
in the base wafer. Oxide-film thickness was measured like the example 1. N2 after setting two wafers 
according to the above-mentioned conditions ( drawing 3 (d)) Exfoliation heat treatment for 500 degree- 
Cx 30 minutes ( drawing 3 (e)) was performed under the gas ambient atmosphere. 
[0052] The variation in the SOI layer membrane thickness of the SOI wafer after this exfoliation process 
was measured like the example 1 . As a result of measurement, the measured value of Variation sigma 
was sigma=2.04nm, SOI layer membrane thickness is 300nm**6.12nm about, and the thickness 
homogeneity of a SOI layer became inferior from 3sigma=6.12nm compared with **1.5nm of target 
thickness of the SOI wafer expected from variation sigma=0.4nm of the ion-implantation depth. 
[0053] In addition, this invention is not limited to the above-mentioned operation gestalt. The above- 
mentioned operation gestalt is instantiation, and no matter it may be what thing which has the same 
configuration substantially with the technical thought indicated by the claim of this invention, and does 
the same operation effectiveness so, it is included by the technical range of this invention. 
[0054] For example, it is not limited to what was shown in drawing 1 , and other processes, such as 
washing and heat treatment, may be added to this process, or exchange of the order of a process, an 
abbreviation, etc. can perform the production process of the SOI wafer of this invention suitably 
according to the object a part. 

[0055] Moreover, although the above-mentioned explanation explained focusing on the case where 
thickness of the oxide film formed in a bond wafer as an approach of making smaller than the variation 
in the ion-implantation depth variation in the thickness of the oxide film formed in a bond wafer is made 
thin This invention is not limited to this, but as long as it is made to make smaller than the variation in 
the ion-implantation depth variation in the thickness of the oxide film formed in a bond wafer, it may be 
performed by changing other conditions other than the thickness of an oxide film. For example, as long 
as it can make smaller than the variation in the ion-implantation depth variation in the thickness of the 
oxide film formed in a bond wafer by changing oxide film formation conditions other than the thickness 
of an oxide film, you may carry out by the approach. 
[0056] 

[Effect of the Invention] As explained above, since the effect which the variation in the oxide film 
thickness of a bond wafer has on the variation in an activity SOI layer decreases even if it is the SOI 
wafer which needs a thick embedding oxide film, by this invention, the thickness homogeneity of a SOI 
layer can manufacture a very good SOI wafer. And while a device property improves by reduction of the 
variation in the thickness of a SOI layer, the degree of freedom on a device design spreads. 
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Abstract of 7W548578B 

The present invention provides a data input 
device using rotational operation, which can 
provide simple and smooth operation during 
operating data with complex structure or entering 
text information. The data input device according 
to the present invention comprises a rotational 
operation portion for detecting the movement 
following with the rotational operation. The 
rotational operation portion is divided into a 
plurality of sections, and these sections are 
configured with contact detection portions for 
detecting if the section is contacted during the 
rotational operation. The data input device is 
further configured with a central pressing 
operation detection portion near the central 
position of the rotational operation portion for 
detecting the pressing operation. The data input 
device can also be configured with a regional 
pressing operation detection portion in each 
section of the rotational operation portion for 
detecting the pressing operation in each section, 
or being further configured with a regional 
pressing operation portion in at least one section 
from the sections of the rotational operation 
portion for detecting the pressing operation. 
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